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Cranial Simulants for Reproducibility 
In the quest to understand the mechanisms involved in blHt·lnduC9d 
traumatic brain Injuries that plague our returnin.g mllltary servicemen, 
miterials to s1mul,te tinues of the cranium are needed to produc. models 
that are rudily reproducible in bl;ut studies.. Object to object vulation and 
interspecies differences are curre.nt limitations in animal ind t1dawr 

studies.. Test objects that are both biofidelic and reproducrblt provide tM 
0-pportunlty to inw.stigate domim1nt mechanisms at Vlryl"C; lmst 

p.1r1mett:r1. Selecllnc tNteNls that are transp.1rent 1Uow for optk:al 
diagnostics durlna tM blut event~ Using tissue s.imulant.s, rt may be possll• 

to reproduce post~monem diagnostics u.sed in the c:llnk: fof' adequate 
comparison of the ob~rwd lnfurJes. The mechanisms elucklaud from the.s.e 
studies may be uMd to inform the design of protective gear to miti1ate blHt 

in;.irres. Here w e present the mechankal and materiiil chilrJCterfuUon of 

~vual materlals lnt1nd•d for use as potential blofldellc sfmul1nts In shock 

tube and open field blasts for high speed optic.al imaging. gron observaUons, 
and post-blast analvsls. 

cavitation Markers 
The mech1nlsms for prim1ry-bTBI, where Injury is the direct result from 
exposure to 1 s hock wave, have not been independently id~ntlfled . Small 
animal studies demonstrated vascular damage is present and It Is believed 
th1t this 1$ prlmarity e1used by intracranlal cavi~tton•. Since flukS etvltatlon 

Is suspected to be partl•ltv responsible for the damage, the tiHue phantoms 
d be lmaaod to look for bubblo forrNtion. Microbubb~s embedded in tho 
~I serve IS cavfUition nudei and as a positive control for S1udywlc QVitat ion 

effects. 
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Cranial Simulants Under Tensile, Compressive, and Shear Stresses 
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Comp ression Testing 

Comparison of Strain Rates for Bovine Bone 
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Shear Testing 

18" Skin Gelatin Stress Comparlso• 
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Comparison to Tissue Measurements 

Table 2. Youl'\&'l moduluJ va!uH <i0rnt1•,..d with br•ln C11w•v1Mts fretr'l l it•~11r• 11 
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Future Optimization and Blast-Testing 
Optimize bone and skin derived aelllJns to simulate (grey and white 
matter) by reducina: elutic modulus while malntalnlng density v~lues 

Complete 1he materiol property ltstlns for tho •lcln.ate .. mples •nd 
detrfmine appropNt~ness as 1 blood vess.el simulant 

Chilract:erize additional mater'l.ats fof skull simulilnt 

Complete cranial obfKt fabrication for shoc:k tube and open fte ld 
blut testing 
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